6 week physical activity intervention (four sessions delivered over a 6-week period by a trained physiotherapist) or a control group (physical activity information leaflet). Results of the pilot study will provide data to determine if a larger RCT is feasible. Qualitative data will inform intervention design and delivery. The findings will be disseminated to health professionals, in peer-reviewed journals and conference presentations.
Introduction Background and rationale
RA is a chronic inflammatory condition which affects 0.5% of the adult population worldwide [1] . RA is characterised by joint swelling, joint tenderness [2] and symptoms such as pain and fatigue [3] . Physical activity is an important aspect in the management of RA [4] , and is known to reduce the symptoms associated with this condition and to improve quality of life [5, 6] . People who have RA do not participate in sufficient physical activity to obtain the many health benefits that are associated with being physically active at recommended levels [7] [8] [9] . Interventions which have targeted physical activity behaviour in people who have RA have had limited success in increasing and maintaining physical activity behaviour change in the long term [10, 11] .
Complex interventions which target behaviour change often include numerous interacting components [10] , as behaviour can be influenced by many factors, i.e. personal, social, practical and contextual factors [11] [12] [13] . A sound theoretical underpinning is essential in complex Abstract Rheumatoid arthritis (RA) is a chronic, inflammatory condition which may cause pain, stiffness and fatigue. People who have RA have reduced levels of physical activity due to these symptoms. Interventions targeting physical activity behaviour in this population have had limited efficacy. This paper describes a protocol for a pilot randomised controlled trial (RCT) of a theory-based intervention delivered in a community setting designed to promote physical activity in people who have RA. The aim of the pilot study is to assess the impact of the intervention on moderate-intensity physical activity in people with RA. The objectives are to obtain reliable estimates regarding recruitment rates; participant retention, protocol adherence and generate potential effect size estimates to inform sample size calculations for a main trial on physical activity participation. Semi-structured interviews will be conducted with a selected sample of participants to explore their experiences. Participants will be recruited from direct referrals from the rheumatology clinics in a public hospital. Participants meeting inclusion criteria will be randomised into a interventions in understanding how the intervention causes change, so that the weak links in the causal chain can be identified and strengthened [10] . To date, interventions which have targeted physical activity behaviour change in people who have RA have lacked this theoretical understanding [14, 15] .
Seeking to select one specific behaviour change theory can be challenging as some are poorly developed or may not acknowledge key factors which may influence behaviour change [12] . The behaviour change wheel (BCW), a theoretical framework which explicitly integrates behavioural theory with the development and description of behavioural change interventions [17] , facilitates the identification of factors which should be targeted in the behaviour change intervention. Factors which are known to influence physical activity in people who have RA beliefs about physical activity are motivation, self-efficacy, health perception and previous physical activity levels [18, 19] . The theory of planned behaviour (TPB) [15] was identified as the most appropriate theory to underpin the intervention development. The steps of the BCW were applied to enable a more transparent implementation of the UK Medical Research Council (MRC) framework for design and evaluation of the complex interventions [11, 12] .
Aims and hypotheses
The aim of the community-based intervention to promote physical activity in RA (CIPPA-RA) is to determine if a theory-based intervention delivered in a community setting will promote physical activity behaviour in people who are newly diagnosed with RA compared to a control group. The authors hypothesise that there will be a significant reduction in the secondary outcomes in the intervention group (group A) compared to the control group (group B) post-intervention. Second, the authors hypothesise that these effects will be maintained at 1 and 3 month follow-up.
This protocol and future reporting of results are reported in accordance with the standard protocol items: recommendations for interventional trials (SPIRIT) [16] . This trial will also be registered on the clinical trials registry, ClinicalTrials.gov website.
Methods
CIPPA-RA is a pragmatic, multi-centred randomised controlled trial (RCT), comparing the intervention (group A) with a control (group B). An overview of the study procedures is presented in Fig. 1 .
Participants and sample size
As this is a pilot study, sample size calculations are not required [10, 18] . The intention is to enrol forty people who have RA in 2018, with the intervention taking place during 2019. This sample size reflects previous pilot studies which targeted physical activity behaviour in people who have arthritis [18, 19] , and is considered to be a realistic target from the rheumatology department's database of people who have RA. A sample size of 20 per arm will provide sufficient data to assess the aim of exploring initial outcomes, in terms of trends in measures, delivery and acceptance of the programme, with a view to conduct a larger scale trial in the future. Participants will be recruited from direct referrals from the rheumatology clinics in the outpatient departments in hospitals in the mid-west region of Ireland. All patients attending rheumatology clinics meeting the American College of Rheumatology diagnostic criteria [20] , who are newly diagnosed (i.e. in the past 6 months) will be provided with a study information leaflet (Appendix 1) and invited to participate in the CIPPA-RA RCT. Those not fulfilling any of the following criteria will be excluded:
1. Aged less than 18 years. 2. Patients who require a mobility aid to mobilise in their activities of daily living (ADLs). 3. Patients who are pregnant.
Eligibility will be determined by a member of the research team, which includes qualified physical therapists (LL, NN) and a rheumatologist (AA). Those interested in participating in the study will be provided with written information about the study. Written informed consent (Appendix 2) will be obtained with baseline demographic information being collected at the time of consent.
Assignment of interventions Randomisation and allocation concealment
Randomisation and allocation will be conducted by a member of the research teach who is not involved in intervention assessment or delivery. Randomisation to the intervention group (group A) (n = 20) or the control group (group B) (n = 20) will be conducted using a simple randomisation method. Randomisation will be conducted using a computer-generated random allocation, with a 1:1 ratio allocation, ensuring complete randomness of the assignment of a subject to a particular group. To guarantee concealment of allocation, patients will only be randomised to group A or group B after it is clear that they meet the inclusion criteria and have provided written consent.
Blinding
The outcome assessor will be blind to the group allocation of the participant and will be independent of intervention delivery. Participants will be requested not to disclose group allocation to the outcome assessor. If an outcome assessor is unblinded, this will be recorded. The patients and therapists providing the treatment cannot be blinded to the group allocation.
Methods: data collection, management, and analysis
Baseline assessment
Baseline assessment (Table 1) and outcome measures will be collected by a blinded outcome assessor at a specific assessment session. A participant information questionnaire (Appendix 3) will record demographic details. Data will be collected at baseline (T0), at the end of 6 weeks (T1), 1 month (T2), and 3 months (T3) post intervention. Participants will be requested to inform the research team of any changes to demographic details if they occur during the pilot study.
Data analysis
Quantitative data will be stored in Microsoft Office Excel (2013). Continuous variables will be presented as either means with corresponding 95% confidence limits or as medians and interquartile range (IQR), with statistical analysis being performed using statistical package for the social sciences (SPSS) version 22. Regarding comparison testing, repeated measures ANOVA will be used where data are normally distributed and Friedsons test where not.
Semi-structured interviews will be recorded and transcribed. Each participant will be offered a copy of their transcript to review. The finalised transcript will be included in data analysis. Preliminary data analysis will be conducted concurrently with data collection, to enhance understanding about the questions being asked and to facilitate minor revisions of the questions [21] . The analytical approach for data will be inductive thematic analysis, which will be guided by published guidelines [22] .
Intervention
An overview of intervention is outlined in Table 2 . The intervention group (group A) will receive an information booklet about physical activity, containing information on the recommended levels of physical activity, i.e. American College of Sports and Exercise Medicine recommendations for being physically active [23] . In week one of the intervention, participants will attend a 1:1 1 h session with the intervention deliverer. This will consist of specific behaviour change techniques, as described by the behaviour change taxonomy [11] . In week one of the intervention, i.e. session one, 'education' and 'enablement'
techniques will be incorporated [12, 24] . Participants will develop a physical activity behaviour plan with the intervention deliverer in this session and will be advised to continue this physical activity plan outside of intervention sessions. In week two of the intervention, participants in group A will attend a group session (n = 10). This session will focus on 'enablement' and 'modeling' techniques [12, 24] . Participants will be guided to resources for self-monitoring of behaviour, e.g. exercise diary/log, smartphone application, wearable technology. The third intervention session will be in week four. This session will focus on 'enabling' participants [12, 24] . 'Modeling' will also be repeated through the behaviour change techniques employed in session two. The fourth intervention session will consist of 'modeling' and will also focus on preparing participants for long term physical activity behaviour maintenance. 
Control (flow chart of intervention and control)
The control group (group B) will receive the same information booklet about physical activity. The booklet will contain general information about being physically active, i.e. American College of Sports and Exercise Medicine recommendations for being physically active [23] .
Methods: monitoring Primary outcome measures

Recruitment
Recruitment details, i.e. rates and time periods, will be reported narratively in a descriptive overview and graphically using the CONSORT diagram of 'participant flow through a study' [25] .
Retention
Retention will be assessed by the number of participants who complete measures at baseline and week six. This will be reported through descriptive statistics and a descriptive summary.
Participant experience
A qualitative evaluation of participant experience of the pilot intervention will be conducted. A sample of participants in the intervention group (n = 10; 50%) will be invited to participate in semi-structured interviews. The interview guide will include questions which explore the participants' experience of the intervention to determine acceptability of the intervention, potential unintended consequences of the intervention, views on different elements of the intervention, outcome measures used, and potential changes in secondary outcome measures.
Adverse events
Adverse events will be recorded and where any such serious event occurs, the participant will be advised to seek medical advice before continuing in the pilot study. Minor adverse events, such as mild muscle discomfort, stiffness are anticipated given the nature of the intervention.
Secondary outcome measures
Secondary outcome measures are time spent in moderateintensity aerobic physical activity, constructs of the TPB [15] , quality of life, pain and fatigue.
Physical activity
Time spent in moderate-intensity aerobic physical activity will be measured using the ActivPAL™ (PAL Technologies Ltd, Glasgow, UK) which classifies an individual's freeliving activity into time periods spent in sedentary, standing and walking positions. The ActivPAL™ is an uniaxial accelerometer which also records step count and transition count.
Theory of planned behaviour questionnaire
The behaviour for this intervention is moderate-intensity physical activity for 30 min five times per week. Attitude, perceived norm, perceived behavioural control, and intention [26] will be assessed using seven-point bipolar adjective scales (see Appendix 4) .
Quality of life
Quality of life will be assessed using the rheumatoid arthritis quality of life questionnaire (RAQoL) which is a validated disease-specific quality of life instrument [27] .
Pain
Pain will be recorded using a 100 mm visual analogue scale (VAS) [28] , as pain may influence a participant's physical activity level.
Fatigue
Fatigue will be measured by the Bristol Rheumatoid Arthritis Fatigue Multi-Dimensional Questionnaire (BRAF-NS) [29] .
Follow-up data collection
Follow-up data collection will be collected at 1 month (T2) and 3 months (T3) post intervention. This will provide preliminary information on the impact of the pilot intervention on participants' physical activity, beliefs and attitudes towards physical activity, quality of life, pain and fatigue. Qualitative data will be collected between T1 and T3.
Ethics
Ethical approval will be sought from the relevant research ethics committee (Education and Health Sciences Research Ethics Committee, University of Limerick). Participants will be informed that they are not obliged to take part in the study and are free to withdraw at any time, without any negative consequences on their future care. All efforts will be made to protect the privacy of the participants, and to keep personal information confidential at all times. No significant adverse reactions are anticipated in the study, but these will be monitored by the intervention deliverer who will be a qualified physical therapist. Any modifications to the protocol which may impact on the conduct of the study will require a formal amendment to the protocol. Minor administrative changes to the protocol will be agreed on by the research team and will be documented in a memorandum.
Discussion
The primary outcome of this pilot study is to obtain reliable estimates regarding recruitment rates, participant retention, protocol adherence and participant experience of this pilot study. These data will be used to inform the design of a multicentre trial, which will be delivered in the Republic of Ireland. Information about this pilot study will be disseminated through local, national and international platforms. At a local level, information regarding primary and secondary outcome measures of this pilot study will be used to inform the design of a multi-centre trial and will also be presented to key stakeholders. It is anticipated that the above data will be submitted for presentation to conferences, namely the Primary Care Partnership 2017 (national) and the European League against Rheumatism conference (international). The authors anticipate that two research papers will be prepared for submission to peer-reviewed journals, one based on the pilot intervention study and the other from the qualitative study. To further disseminate this information, updates and links will be posted on the research teams' professional social media platforms. The potential benefits of this pilot study are to increase the levels of physical activity in people who have RA. It is anticipated that people who attain recommended levels of physical activity will experience less symptoms, an improved QoL and improved health outcomes [5, 6] . Low physical activity levels have been shown to be an independent risk factor for a number of hospital admissions and duration of hospitalisation in people who have RA [30] . Thus by increasing the levels of physical activity in people who have RA, it may serve to enhance the health outcomes of the RA population and also contribute to a reduction of healthcare costs.
Our study will be the first study to develop a theoretically sound community-based physical activity programme for people who have RA, and as such can make a novel and valuable contribution to literature in this area.
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Statement on human rights and Helsinki statement
(1) Behavioral Beliefs and Outcome Evaluations
With respect to each salient behavioral outcome, items are formulated to assess the strength of the behavioral beliefs and the evaluation of the outcome.
Sample Outcome: Being physically active at recommended levels
Behavioural belief strength
Being physically active for at least 30 minutes, five times per week for the next three months will result in my having better health.
likely :___1__:___2__:___3__:___4__:___5__:___6__:___7___: unlikely
Outcome evaluation
Being able to do more physical activity is good :___1__:___2__:___3__:___4__:___5__:___6__:___7___: bad
(2a) Injunctive Normative Beliefs and Motivation to Comply
With respect to each salient normative referent, items are formulated to assess the strength of the injunctive normative belief and the motivation to comply with the referent individual or group.
Sample injunctive normative referent: My family and friends
Injunctive normative belief strength
My family/friends think that I should :___1__:___2__:___3__:___4__:___5__:___6__:___7___: I should not exercise for at least 30 minutes, five times per week for the next three months.
Motivation to comply
When it comes to matters of health, I want to do what my family/friends think I should do. With respect to each salient control factor, items are formulated to assess the likelihood that the factor will be present and the factor's power to facilitate or impede performance of the behavior.
Sample control factor: Physical activity
Control belief strength
I expect that I will be physically active in the next three months.
Power of control factor
Having a physical activity plan would enable me to exercise for at least 30 min, five times per week for the next three months. disagree :___1__:___2__:___3__:___4__:___5__:___6__:___7___: agree
